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Introduction  
The purpose of this paper is to present a few selected research results of the joint project 
“Evolution and Classification in Biology, Linguistics, and the History of Sciences”. This 
project, generously funded by the Federal German Ministry of Research and Education 
(BMBF), was conducted by international research teams at the universities of Duesseldorf and 
Ulm, Germany in the years 2009-2012. Our paper is focused on findings from the history of 
the sciences section of this project that focused on reticulations between scholars of different 
academic disciplines in the formation of different theories of evolution from the 18th to the 
20th centuries.  
 
 
The Phylogenetic Visualization of Evolutionary Processes in Biology, 
Linguistics and Anthropology  
Looking at models of biological and cultural evolution that developed from the 19th century 
onward, we can see clearly that they are characterized by two main features:  
 
 They were mostly centered on the unilinear transmission of cultural and biological 
replicators (among others, languages) 
 They were centered on phylogenetic images of descent, that means, specifically, the tree of 
life and the tree of languages metaphors.  
 
This claim shall be testified by a look at the prevailing models of evolutionary descent in (1) 
linguistics, (2) biology, and (3) cultural and social anthropology. 
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Pedigrees in linguistics 
As a remarkable fact, the image of the pedigree of languages is older than the tree of life 
image: In the late 18th century, Felix Gallet drew an early tree of languages, depicting their 
origin in a common ‘langue primitive. At this time, the typical imaging of relationships 
between biological species was network centered, as sketches drawn by the famous French 
naturalist George Buffon (1683–1775)1 and the German botanist and physician August Batsch 
(1761-1802)2 indicate.  
With the development of comparative linguistics during the 19th century, and due to the works 
of William Jones (1746-1794), Franz Bopp (1791-1847), Kristian Rask (1787-1832), and 
Jacob Grimm (1785-1863),3 the idea that all Indo-European languages originated in a 
common proto-language (Ursprache) was established as a default theory.4 The development 
of the Indo-European languages war increasingly visualized in a pedigree fashion. Already in 
1853, that means six years before Charles Darwin (1809-1882) published his Origin of 
Species, August Schleicher (1821-1868) presented an early language tree representation. This 
phylogenetic representation had probably been inspired by a quite similar image drawn by 
František Ladislav Čelakovský (1799-1852) which showed the branching of the Slavonic 
languages. Since then, the tree model has become the standard visualization of the 
development of Indo European languages and other language families5  – even in more recent 
attempts in mathematical modeling language evolution).6  
 
The ‘tree of life’ Metaphor in Biology 
In biology, the idea of unilinear descent of species by matters of natural selection in the 
struggle for life (Darwin 1853) gained increasing acceptance in the second half of the century 
and was also applied to human evolution (Darwin 1871).7 Although Charles Darwin himself 
drew hardly any image that can be identified as a true tree of descent,8 his followers did – 
especially the German zoologist Ernst Hackel (1834-1919), the main popularizer of Darwin’s  
theory in Germany.9  Since then, the ‘tree of life’ image has become the standard visualization 
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 Le chien avec ses varieties, Buffon  1755. 
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 Tabula affinitatum regni vagitabilis. Copper engraving. 
3
 Jones, 1786; Bopp 1816, Rask 1818, Grimm 1819-34. 
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 Schleicher 1853, 1861/62. 
5
 Gamkrelidze & Ivanov 1990.  
6
 E.g. Pagel 2009.  
7
 1859, 1871. 
8
 Cf. his famous sketch of 1837 ‘I think’ which is only a very rudimentary phylogenetic image.  
9
 Among the followers of Darwinian thought in the German-speaking countries are also his translators Heinrich 
Georg Bronn (1800-1862) and Victor Julius Carus (1823-1903).  
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of biological evolution, even in those revised images that acknowledge vertical transfer as one 
among several factors in biological evolution.10  
 
Evolutionary thought in cultural and social anthropology  
Looking at evolutionary thought in cultural and social anthropology, we can see that the new 
discipline of culturally-oriented anthropology split from physical anthropology and was 
developed as an independent scholarly discipline under different labels such as ethnologie, 
Völkerkunde, social and cultural anthropology in the nineteenth century,11 due to the works of 
Gustav Friedrich Klemm (1802-1867),12 Adolf Bastian (1826-1905),13 Johann Jakob 
Bachofen (1815-1887),14 Theodor Waitz (1821-1864),15 Lewis Henry Morgan (1818-1881),16 
Edward Burnett Tylor (1832-1917),17 and James George Frazer (1854-1941).18 All these early 
cultural and social anthropologists were stiff evolutionists, subscribing to a model of 
development from ‘lower’ to ‘higher’, more advanced stages of human development – a view 
that was clearly compatible with Enlightenment theories of cultural Evolution. 
 
Conclusion 
As a conclusion, we can claim that evolutionism had been firmly established as dominant 
school of thought in the second half of the nineteenth century in biology19 as well as in 
linguistics,20 in social and cultural anthropology, and also influenced the emerging doctrine of 
Marxism.21 
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 Doolittle 2000.  
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 Hann 2005. 
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 Klemm 1843. 
13
 Bastian 1860. 
14
 Bachofen 1861. 
15
 Waitz 1877. 
16
 Morgan 1877. Morgan had been heavenly influenced by the Swiss lawyer Johann Jakob Bachofen who had 
presented his view of an originally matriarchal society that anteceded later evolutionary stages of patriarchal 
societies; Bachofen, ‘Das Mutterrecht’ 1861, Rössler 2007, p. 5. 
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 Tylor 1871. 
18
 Frazer 1890. 
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 Darwin 1859, 1871; Haeckel 1874. In Darwin’s own works, occasional references to cultural and linguistic 
evolution can be found: In ‘Descent of Man’, Darwin points to technology, such as traps, snares or weapons, 
which might give one primitive human group a fitness advantage over another. In the ‘Origin of Species’, 
Darwin several times points to similarities between established theories of language change and his theory of 
descent with modification. And in ‘Descent of Man’ he writes: ’A struggle for life is going on amongst the 
words and grammatical forms in each language. The better, the shorter, the easier forms are constantly gaining 
the upper hand,’ Darwin 1871, p. 113. 
20
 Schleicher 1863, Bleek 1868. 
21
 Friedrich Engels’ (1820-1895) ‘The Origin of the Family, Private Property, and the State’ (1884) is subtitled 
‘subsequent to Lewis Henry Morgan’s Research’; in German: ‘Der Ursprung der Familie, des Privateigenthums 
und des Staats. Im Anschluss an Lewis H. Morgans Forschungen’. 
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’Antidotes’ to Evolutionism 
But not all biologists, linguistics and anthropologists of the 19th century subscribed to to the 
idea of human development in the sole form of unilinear evolution in successive stages, 
leading from inferior to superior states. Apart from the fact that the idea of (Darwinian) 
evolution suffered a severe backlash in the beginning of the 20th century and was only later 
revived by the neo-Darwinian ‘wedding of [Mendelian] genetics to evolutionary biology’ in 
the ‘new synthesis’ of the 1930s and 1940s,22 the idea of the diffusion of words, grammatical 
features, cultural traits, and whole cellular organs had played a considerable role in the realms 
of biology, cultural anthropology, and linguistics already in the 19th century and did compete 
with the Leitmotif of evolutionsm. The beginning of the 20th century saw a general anti-
evolutionary turn in all three realms of biology, linguistics, and anthropology. Examples will 
be given here, starting with biology.  
In 1883, the theory of endosymbiosis, claiming that eukaryotes developed through the merger 
of different prokaryotes, was introduced into biology by the German botanist Andreas 
Schimper (1856-1901).23 He claimed that the chloroplasts to be found in the cells of plants 
originated from formerly independent cyanobacteria. This theory was then elaborated on by 
the Russian biologist Konstantin S. Merežkovskij (1855-1921) and only in the 1960s 
rediscovered by the American biologist Lynn Margulis (1938-2011) who further developed 
and publicized the endosymbiotic theory.24  
 
Alternatives to the phylogenetic model of languages origin 
In linguistics, the phylogenetic model of language evolution that had been developed in the 
19th century gained the status of a default theory and still forms the base of modern language 
classification.25 The standard theory of a horizontal transmission of a language’s words and 
grammar was, however, questioned by linguists like Johannes Schmidt  (1843–1901). In 1872 , 
Schmidt proposed his ‘wave model’ of language change. He claimed that a new language 
feature (innovation) will ‘spread from a central region of origin in continuously weakening 
concentric circles’. The theory came into existence since the phylogenetic model of language 
change did not seem to be able to explain the development of some characters by descent 
from a proto-language.26 Fifty years later, the Italian linguist Giuliano Bonfante presented 
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 Hull 1988, p. 57, Dobzhansky 1937; Huxley 1942; Mayr 1942. 
23Schimper 1883, Mereschkowsky 1905. 
24
 Sagan, 1967, Margulis 1970, Geus & Höxtermann 2007. 
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 E.g. Gamkrelidze & Ivanov 2000, Greenberg 2000, 2002.  
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 Schmidt 1872, Spitzer 1922.  
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another approach emphasizing the role of horizontal reticulations between the subgroups of 
Indo-European.27  
More recent critique of the phylogenetic model of language origin emphasizes the fact that the 
origin of mixed languages – like Mbugu/Ma‘a in Tanzania – as well as of Pidgin and Creole 
languages is hard to explain by the historical-comparative standard model.28 ‘Reconstructed 
phylogenetic networks that capture both vertical and horizontal components of evolutionary 
history reveal that, on average, eight per cent of the words of basic vocabulary in each Indo-
European language were involved in borrowing during evolution [... the results of recent 
studies ...] indicate that the impact of borrowing is far more widespread than previously 
thought.’29 
Looking at the history of linguistics, it becomes evident that, coinciding with the dismissal of 
evolutionism in biology, the discipline’s attention shifted from the diachronic study of 
languages’ history and origin to the synchronic study of contemporary, ‘living’ idioms in the 
beginning of the 20th century. Backed by the new theoretical orientation of structuralism put 
forward by Ferdinand de Saussure(1857-1913), 30 a general turn toward the inner framework 
of languages was achieved within the ‘Prague School of Linguistics’ from the 1920ies 
onward. The members of the linguistic circle of Prague introduced the distinction between 
language, langue and parole to describe different functions of language and speech, and to 
analyze linguistic elements like phonenes and morphemes. Moreover, Nikolai Trubetzkoy 
(1890-1938) and Roman Jakobson (1896-1982) favored the concept of Sprachbund, i.e. the 
areal typology of languages,31 focusing on the lateral transfer of morphological features 
between languages, languages families, and their subgroups, instead of vertically transferred, 
inherited features.32  
The idea of areal typolgy can be traced back as far as to the 18th century when the Swedish 
scholar Johann Thunmann (1746-1778)33 had noticed that certain morphological features - 
namely the absence of the infinitive, postponed articles and a ‘murmur’ vowel of similar 
quality - were shared between Romanian, Bulgarian, Greek and Albanian. These are all Indo-
European languages, but they belong to four different subgroups.  
In Thunmann’s succession, a number of linguists like Jernej Kopitar (1780-1844) and Franc 
Miklošič (1813-1891) identified geographical areas of shared features due to linguistic 
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convergence, and developed the paradigm of a ’Balkan linguistic area’.34 This ‘Sprachbund’ 
model has then be extended to other areas of the world, e.g. the Indian subcontinent. Recently, 
the Altaic language family, encompassing Turkic, Mongolic, and Tungus languages in 
northern Eurasia, has been questioned as a language family and is regarded to represent a 
‘Sprachbund’ rather than a stock of genetically related languages.  
 
Turn of the century trends in cultural and social anthropology  
Around the turn to the twentieth century, evolution was not only frequently dismissed in 
biology and linguistics, but also in socio-cultural anthropology.35 Four main traditions of 
cultural anthropology emerged: Social Anthropology in Britain,36 Ethnologie in France, 
Völkerkunde in the German-speaking countries, and Cultural Anthropology in North America. 
All ‘four ways‘37 of cultural anthropology In the Anglo-Saxon, French and German-speaking 
countries expressed a strong anti-evolutionary perspective, guided by the theories of cultural 
relativism and particularism, diffusionism and structuralism.38   
Cultural and social evolutionism was equally dismissed within the British school of Social 
Anthropology which emerged shortly after World War I, with Bronisław Malinowski (1884-
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 Bowler 1992, 2003. 
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monogamy, monotheism, and patriarchal structures that were still abundant in the assumed ‘Urkultur’ (Rössler 
2007 , p. 13.) The idea of decay, so prominent in fin de siècle thought in the German-speaking countries of 
central Europe (Spengler 1918, 1922) proved to have a lasting influence on German and Austrian ethnography 
until the 1930 and 1940s (Rössler 2007). Diffusionist ethnography searched for ‘pure forms of culture“ instead 
of a development in hierarchical steps assuming that major technical and cultural inventions occurred only very 
rarely and were transmitted by cultural diffusion rather than by evolution – a view that prevailed in the works of 
Franz Boas and his early disciples as well (Wissler 1917, Kroeber 1939). The idea of world-wide diffusion of 
ideas and methods rooted in a ’Neo-Kantian’ perception of history as an independent entity as well as in the 
romanticist research on language and mythology and the German movement of historicism which is closely 
connected with the person of Leopold von Ranke (1795-1886). Historicism emerged at a time when the idea of 
overall progress was increasingly questioned (Streck 2000, p. 42) and had been advocated by the geographers 
Georg Gerland (1833-1919) and Friedrich Ratzel (1844-1938) in their application of Moritz Wagner’s (1813-
18887) idea of diffusion. Wagner’s field of interest covered natural history, zoology and geography as well as 
ethnography. The zoologist and geographer Friedrich Ratzel was mentioned by Boas as one of his most 
influential early mentors in 1911 (Voget 1970, p. 209). 
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1942), Alfred Radcliff-Brown (1881-1955), Edward E. Evans-Pritchard (1902-1973), and 
Meyer Fortes (1906 - 1983) being the main representatives. The emerging school of Social 
Anthropology in Britain advocated the method of participating observation in fieldwork, 
focusing on daily social interaction within a human community rather than on the 
classification of cultures by language, artefacts, and physical traits of its representatives. At 
roughly the same time, French ethnologie was coined by personalities like Emile Durkheim 
(1858- 1917) and Marcel Mauss (1872-1950) who shifted the discipline’s focus to questions 
of social life.39 The discipline was then shaped by Claude Lévi-Strauss (1908-2009) applying 
structuralist thought to ethnology and coining the term anthropologie structurale.40 
In North America, the nineteenth century view that populations were defined by an integrated 
complex of physical and cultural traits (including language and religion) met fierce opposition 
by the emerging cultural relativism and particularism of the Boasian school of cultural 
anthropology. Franz Boas (1858-1942) strongly rejected speculative ideas of cultural 
evolution and claimed that culture developed independently of biological characteristics of 
human populations, with culture, ‘race’ and language constituting mutually independent and 
unrelated determinants of human existence. In his succession, Clark Wissler (1870–1947) and 
Alfred Kroeber (1876-1960) established regional diffusionism as leading idea in their concept 
of ’cultural and natural areas’.41  
 
The reintroduction of evolution (with unilinear horizontal descent) to 
anthropology 
As the American anthropologist Marshall Sahlins shows, the evolutionary theoretical 
framework based on the idea of unilinar descent was largely reintroduced in the 1970s,42 
especially since recent approaches in human genetics, evolutionary biology, and linguistics 
focus on the pedigree model and even tend to advocate a genetic-cultural-linguistic co-
evolution in humans.43 Therefore we would like to stress the fact that alternative models of 
lateral and vertical transfer between species, languages, and cultures are as grounded as the 
established phylogenetic models of evolution in all these three realms (biology, linguistics, 
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 Sahlins1977, 2000, Claessen 1996. 
43
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and anthropology),44 and should be given more attention than before in an attempt to 
formulate an all encompassing theory of evolutionary epistemiology. We also feel able to 
show that the emphasis that had been put on the that unilinear pedigree model of evolution in 
biology, linguistics and anthropology is to a certain degree biased and tends to neglect 
processes of verticular and/or lateral reticulation (networking and diffusion) that equally 
occur in the three scientific realms under consideration (biology, linguistics, anthropology).  
 
As a conclusion, we can clearly see that theories of unilinear descent in biology, linguistics 
and anthropology represent just one among several approaches in explain evolutionary 
development in all three realms. ‘Antidotes’ to the pedigree and tree of life metaphors have 
been presented as early as phylogenetic models, but have been often neglected, surpressed or 
simply been ignored. Our aim was to draw your attention to these alternative models of 
lateral and vertical transfer of words, genes, and culture traits which form an indispensable 
part of an all-encompassing evolutionary epistemiology.45  
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